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(57) ABSTRACT

A temporary support member for a sensor unit of a bearing
assembly having a first part for accommodating at least a part
of a sensor body of the sensor unit, a second part for accom-
modating, in a coiled configuration, a cable connected to the
sensor body and a third part for accommodating a connector
mounted at a free end of the cable.
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1
TEMPORARY SUPPORT MEMBER FOR A
SENSOR UNIT OF A BEARING, SENSING
SUB-ASSEMBLY AND BEARING ASSEMBLY
COMPRISING SUCH A SUPPORT MEMBER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to European patent appli-
cation no. 12305538.6 filed May 14, 2012, the contents of
which are fully herein incorporated by reference.

FIELD OF THE INVENTION

This invention relates to a temporary support member for a
sensor unit of a bearing. This invention also relates to a
sensing-sub assembly comprising a sensor unit with a sensor
body, a cable connected to this sensor body, a connector
mounted at a free end of this cable and a temporary support
member. Finally, the invention relates to a bearing assembly
comprising a bearing and a sensing sub-assembly as men-
tioned here-above.

BACKGROUND OF THE INVENTION

In the field of bearings, it is known to use a tachometer in
order to determine a rotation parameter, such as a rotation
speed, of arotating part supported by a bearing with respect to
a non rotating part. As explained in EP-A-1 933 155, one can
use an encoder washer with magnetic poles fast in rotation
with a rotating ring of a bearing, and one or several sensors
distributed in a sensor body around the encoder washer or
located in front of it. Such a sensor body is fed with electric
power via a cable which is connected to the sensor body,
generally to a printed circuit board which holds the sensors
and some other electronic components within the sensor
body. This cable can also be used to convey the output signals
of the sensors towards an electronic control unit located out-
side the sensor body. Such a cable is provided, at a free end
opposite to the sensor body, with a connector for connection
to a power supply and/or to a network for distributing elec-
tronic signals. Depending on the intended use of the sensor
unit, the cable has a length which generally varies between
250 and 850 mm and the connector is adapted to the environ-
ment of the sensor unit.

Such a cable prevents, to a large extent, automation of the
manufacturing process of sensor units insofar as, when sev-
eral sensor units are stored in a box, their respective cables
tend to interweave. Moreover, when one holds a sensor unit
by its sensor body, the cable and the connector tend to hang on
a side of the sensor unit. It is thus difficult for a robot to grasp
and move a sensor unit on a production line for instrumented
bearing assemblies. The cables of the known sensor units are
also cumbersome for the operators who have to install such
sensor units on some bearings, in order to build instrumented
bearing assemblies.

SUMMARY OF THE INVENTION

This invention aims at solving these problems with a new
support member which is efficient to hold a sensor unit in a
configuration compatible with automation of the manufactur-
ing process of a sensor unit and its connection with a bearing,
in order to constitute an instrumented bearing assembly.

To this end, the invention concerns a temporary support
member for a sensor unit of a bearing assembly, this support
member comprising:
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a first part for accommodating at least a part of a sensor
body of the sensor unit

a second part for accommodating, in a coiled configura-
tion, a cable connected to the sensor body and

a third part for accommodating a connector mounted at a
free end of the cable.

Thanks to the invention, the temporary support member
holds a sensor unit in a configuration where its cable is wound
in the second part, so that it does not risk to interweave with
cables of some other sensor units held by similar temporary
support members and stored in the same space. Moreover, the
support member can be easily grasped by a robot in order to
move it, with the corresponding sensor unit, as a step of a
manufacturing process.

Inthe present description, a rotation parameter is represen-
tative of the rotation movement of an encoder washer of a
bearing assembly. Such a parameter can be an angle, a speed,
a displacement, an acceleration or a vibration.

According to further aspects of the invention which are
advantageous but not compulsory, this temporary support
member can incorporate one or several of the following fea-
tures, taken in any admissible configuration:

The temporary support member comprises a lug for shap-
ing the cable between the sensor body and the second part.

The second part is circular and the lug extends along a
direction which is globally radial with respect to a central axis
of'the second part.

The lug has a radially outer concave portion for accommo-
dating a part of the cable.

The lug extends radially, with respect to a central axis of the
second part, outwardly as compared to the first, second and
third parts. Alternatively, the third part extends radially, with
respect to a central axis of the second part, outwardly as
compared to the lug.

The first part and the second part are circular and centered
on a common axis.

Along this common axis, the second part is located
between the first and third parts.

The first, second and third parts are made in a single piece
of synthetic material.

The temporary support member includes an adaptor for
holding the connector in position within the third part.

The third part is defined by several arms distributed around
a central axis of the support member.

These arms are each provided with a concave part for
accommodating at least one portion of a bearing or a sensor
body.

The invention also concerns a sensing sub-assembly com-
prising a sensor unit with a sensor body, a cable connected to
the sensor body and a connector mounted at a free end of this
cable. This sensing sub-assembly also includes a temporary
support member as mentioned here-above. The sensor body is
received within a first volume of the first part of the temporary
support member, the cable is wound in a second volume of the
second part of the temporary support member and the con-
nector is received within a third volume of the third part of the
temporary support member.

Advantageously, the first part defines a concave recess with
a shape substantially complementary to the shape of the sen-
sor body.

Finally, the invention relates to a bearing assembly com-
prising a bearing having a rotating ring, a non-rotating ring
and an encoder washer mounted on the rotating ring, this
bearing assembly also comprising a sensing sub-assembly as
mentioned here-above, mounted on the non rotating ring of
the bearing.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be well understood on the basis of the
following description which is given in correspondence with
the annexed figures and as an illustrative example, without
restricting the object of the invention. In the annexed figures:

FIG. 1 is a perspective view of a temporary support mem-
ber according to the invention;

FIG. 2 is a perspective view of the support member of FIG.
1, at a smaller scale, in use with a sensor unit of a bearing
assembly, at a first step of a mounting process;

FIGS. 3 to 6 are perspective views similar to FIG. 2 for
further steps of the mounting process;

FIG. 7 is a top view of the bearing assembly of FIG. 6, at a
larger scale;

FIG. 8 is a cut view along line VIII-VIII on FIG. 7;

FIG. 9 is a cut view along line IX-IX on FIG. 7 and

FIG. 10 is a perspective view of two bearing assemblies
similar to the one of FIG. 6 stacked one above the other.

DETAILED DESCRIPTION OF THE INVENTION

The support member 2 shown on FIG. 1 includes a holder
4 and an adaptor 6, each made of a single piece of synthetic
material, such as polyamide.

X2 denotes a central axis of support member 2.

Holder 4 has a first part 10 made by an annular portion 102
perpendicular to axis X2 and a cylindrical skirt 104 centered
on axis X2. V10 denotes the internal volume of part 10.

In the present description, axis X2 is supposed to be verti-
cal on FIG. 1 and support 2 lies on a non represented hori-
zontal surface by a lower edge 1042 of skirt 104. Thus, a part
of holder 2 is said to be an upper part when it is oriented
towards the top of FIG. 1 and a lower part when it is oriented
towards the bottom on this figure.

A notch 106 is made in skirt 104 and extends up to the edge
1042 of this skirt which is opposite to annular portion 102.

A second part 20 ofholder 4 is defined between portion 102
and a disk 302 which belongs to a third part 30 of holder 4.
Second part 20 includes a cylindrical wall 202 centered on
axis X2 and having a circular cross-section, with a diameter
inferior to the diameters of skirt 104 and disc 302, these
diameters being substantially equal. V20 denotes the volume
of'part 20 defined, axially along axis X2, between portion 102
and disk 302 and radially, with respect to axis X2, outside
cylindrical wall 202.

The third part 30 of holder 4 includes four arms 304 which
are identical and regularly distributed, at 90°, around axis X2.
Each arm extends globally parallel to axis X2 and is con-
nected to a surface of disc 302 opposite to volume V20 via a
respective reinforcing bracket 306. Each bracket 306 guaran-
tees that the adjacent arm 304 remains parallel to axis X2,
even if loaded in a direction parallel to axis X2.

At its upper end opposite to disc 302, each arm 304 is
provided with a curved portion 308 which forms a concave
recess V308 between a vertical wall 3082, in the form of a
portion of a cylinder centered on axis X2, and a horizontal
wall 3084 perpendicular to axis X2.

V30 denotes the volume of part 30 defined radially
between arms 304 around axis X2. V30 extends, along axis
X2, from disc 302 up to the horizontal walls 304 of curved
portions 308. H30 denotes the axial height, measured along
axis X2, of volume V30.

Holder 4 also includes a lug 50 which extends outwardly
from skirt 104, along a direction 1X50 which is radial with
respect to axis X2. Lug 50 is located next to notch 106 and
provided, at its end opposite to skirt 104 with a concave gutter
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502 which defines a concave recess V502 oriented radially
outwardly with respect to axis X2.

According to an optional aspect of the invention, disc 302
is provided with several openings 303 which makes holder 4
lighter and easier to mold.

Adaptor 6 includes a base plate 61 and two rails 62 and 63
parallel to plate 61, which extend above this plate in mounted
configuration of adaptor 6 on holder 4. Adaptor 6 also
includes a protruding part 64 which extends on the same side
as rails 62 and 63 with respect to base plate 61. Adaptor 6 also
includes three pins 66, 67 and 68 which extend on the side of
base plate 61 opposite to parts 62 to 64. Pin 67 is provided
with a central slot and thus elastically deformable.

On the other hand, disc 302 is provided with three holes
305, each adapted to accommodate one of pins 66 to 68. Pins
66 to 68 and hole 305 allow to reversibly mount adaptor 6 in
volume V30 of the third part 30 of holder 4.

Support member 2 is designed to hold a sensor unit 7 in a
predefined configuration, this sensor unit being adapted to
cooperate with a bearing 8 in order to constitute a bearing
assembly B.

Bearing 80 includes a non-rotatable outer ring 82 and a
rotatable inner ring 84 centered on a central axis X8 of bear-
ing 8. A single row of balls 86 is mounted in a rotation
chamber 87 of rolling 8 and held in position by a cage 88. D8
denotes the outer diameter of bearing 8.

An encoder washer 9 is fixedly mounted on inner ring 84
and includes several magnetic poles 92 adapted to generate a
rotating magnetic field to be detected by several sensors 72
belonging to sensor unit 7 and embedded in an annular sensor
body 74 of sensor unit 7.

X7 denotes the central axis of sensor body 74, which is
aligned and superimposed with axis X8 when sensor body 74
is mounted on outer ring 82 by elastic deformation of some
tabs 741 of sensor body 74.

Sensor unit 7 also includes an electric cable 76 which
includes at least one, and preferably several, electrical con-
ductor(s). Cable 76 is connected to a printed circuit board 77
of sensor unit 7 which is also embedded within sensor body
74 and holds sensor 72 in position. Cable 76 enters sensor
body 74 along a direction [.176 which is radial with respect to
axis X7.

At its free end 761 opposite to sensor body 74, cable 76 is
provided with a connector 78 having several pins 782 whose
geometry and distribution are adapted to the intended use of
the bearing assembly B formed of sensor unit 7, bearing 8 and
target 9. Connector 78 also includes a plastic body 784. H78
denotes the maximum vertical thickness of body 784, which
is measured parallel to axis X2.

Vertical thickness H78 is smaller than axial height H30 of
volume V30.

First part 10 of support member 2 is designed and config-
ured to accommodate a part of sensor body 74 within volume
V10. More precisely, as shown on FIG. 9, sensor body 74 can
be introduced within volume V10 in a configuration where
axes X2 and X7 are superimposed. In this configuration, an
outer shield 742 of sensor body 74, which forms an annular
surface 743 perpendicular to axis X2, comes into surface
contact with the lower face of annular portion 102 of first part
10. In this configuration, the outer radial surface 744 of sensor
body 74 which is partly made by shield 742 is surrounded by
skirt 104. The geometry of sensor body 74 and first part 10 of
holder 4 can be chosen so that sensor body 74 can be elasti-
cally held within first part 10 thanks to an elastic deformation
of'cylindrical skirt 104. In particular, the outer diameter D7 of
sensor body 7 can be chosen equal or slightly superior to the
internal diameter of skirt 104, which is equal to the diameter
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of volume V10. In other words, volume V10 is substantially
complementary to the shape of sensor body 74.

746 denotes a portion of sensor body 74 through which
cable 76 enters sensor body 74. Portion 746 radially protrudes
outwardly with respect to surface 744. In the configuration
mentioned here-above, portion 746 is received within notch
106, which is compatible with the fact that cable 76 extends
along radial direction X76 with respect to axis X7, within
portion 746.

On the other hand, the geometry of adaptor 6 is designed on
the basis of the geometry of connector 78 for what concerns
its parts 62 to 64 which extend on the upper side of base plate
61 on FIG. 1. In other words, the geometry of adaptor 6 is
customized on the basis of connector 78.

In a first step of using adaptor 2 with sensor unit 7, it is
possible to mount adaptor 6 onto connector 78, as represented
by arrow Al on FIG. 2. This is obtained by cooperation of
shapes between adaptor 6 and connector 78. Rails 62 and 63
and pivoting part 64 are designed to block plastic body 784.

One reaches the configuration of FIG. 3 where connector
78 and adaptor 6 can be introduced within volume V30 as
represented by arrow A2. At the end of'this step, the pins 66 to
68 of adaptor 6 are received within holes 305 of holder 4, so
that connector 78 is received and immobilized within volume
V30. This is the configuration represented on FIG. 4.

From this configuration, it is possible to wind cable 76
within volume V20 of the second part 20 of holder 2 by
making successive turns of cable 76 around cylindrical wall
202. This is represented by arrow A3 on FI1G. 4. When almost
all of cable 76 is received within volume V20, it is possible to
make the remaining portion of cable 76 go around gutter 506
and to introduce sensor body 74 within volume V10 as rep-
resented by arrow A4. One reaches then the configuration of
FIG. 5 where a sensing sub-assembly A is formed by sensor
unit 7 mounted on support member 2. In this configuration, a
portion 762 of cable 76 is received within volume V502 of
gutter 502, so that portion 746 of sensor body 74 is not subject
to a shear stress, which would occur if cable 76 were to go
directly from sensor body 74 to volume V20.

Sensing sub-assembly A is adapted to be mounted on bear-
ing 8, as represented by arrow A5, in order to constitute an
instrumented bearing assembly B, as represented on FIG. 6.
Such an instrumented bearing is compatible with the detec-
tion of a rotation parameter of inner ring 84 by sensors 72.

Mounting of sub-assembly A on bearing 8 occurs by elastic
deformation of tabs 741 which protrude axially out of volume
V10 in the configuration of FIG. 5.

With this respect, support member 2 can be used to transmit
an axial effort E for mounting sensor body 74 onto ring 82.

Sensor unit 7 in the configuration of FIG. 5 or bearing
assembly B in the configuration of FIG. 6 are easily manipu-
lated by a human operator or a robot in a very easy way,
insofar as cable 76 does not hang on a side of the sensor body
74 or of the bearing 8.

As represented on FIGS. 8 and 9, four coils are made by
cable 76 within volume V20. This number of coils can be
adapted, by adjusting the axial and radial dimensions of cylin-
drical wall 202, in order to take into account the actual length
of cable 76.

As clearly visible on FIGS. 7 and 8, lug 50 allows to give to
the part of cable 76 which is closest to sensor body 74 a
configuration compatible, on the one hand, with the direction
1176 of cable 76 entering within sensor body 74 and with the
fact that this cable must be received within volume V20.

As represented on FIG. 10, the shape of arms 304 and of
curved portions 308 is adapted to the geometry of fixed ring
82. More precisely, a maximum internal diameter d308 of
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recesses V308, which is defined between two opposite verti-
cal walls 3082 of curved portions 308, is substantially iden-
tical to the outside diameter D8 of bearing 8, that is the outside
diameter of ring 82. Here, “substantially identical” means
that the ratio d308/D8 is between 0.90 and 1.10. It is thus,
possible to partly introduce a bearing 8' in the respective
recesses formed on the upper ends of the arms 304 of a first
support member 2 in order to constitute a stack or pile of
bearing assemblies respectively equipped with support mem-
bers.

On FIG. 10, a stack of two such bearing assemblies B and
B' is represented, each with one bearing 8 or 8' and one
support member 2 or 2' holding one sensor unit 7 or 7' formed
of'asensor body 74 or 74', a cable 76 or 76' and one connector
78 or 78'.

Asvisible on FIG. 10, the length of arms 304 is sufficient to
accommodate connector 78 within volume V30 of the lower
support member 2, without interfering with a bearing 8' of an
upper bearing assembly B' received in the recesses V308 of
these arms 304 distributed around this connector. In other
words, since vertical height H78 of connector 78 is smaller
than axial height H30 of volume V30, connector 78 does not
prevent ring 82 to be partly inserted within recesses V308.

Thanks to lug 50, adaptor 2 does not risk to roll on a long
distance when it falls on a flat surface, because lug 50 blocks
the rotation of support member 2 around axis X2. This is due
to the fact that lug 50 extends radially, with respect to axis X2,
outwardly as compared to parts 10, 20 and 30. This is advan-
tageous in the empty configuration of support member 2
represented on FIG. 1, in the loaded configurations repre-
sented on FIGS. 5 and 6 and in any intermediate configura-
tions.

According to a non represented alternative embodiment of
the invention, it is possible to use a disc 302 or a portion 102
with a larger diameter, large enough to extend radially, with
respect to axis X2, outwardly as compared to lug 50. This
makes adaptor 2 compatible with a rolling motion and can be
adapted in some circumstances.

According to a non represented variant of the invention, it
is also possible to stack several sensing sub-assemblies A
represented on FIG. 5, in order to form a pile similar to the one
of FIG. 10, but without bearings. In such a case, the sensor
body 74 of a sensor unit is directly received within the curved
portions 308 of a support member 2 located underneath and
diameters d308 and D7 are substantially identical, that is the
ratio d308/D7 is between 0.90 and 1.10.

The shape of skirt 104 can be adapted so that a larger
portion of sensor body 74 protrudes axially from volume V10,
in order for this portion to directly interact with the curved
portions 308 of the arms of a similar support member located
underneath.

According to a non represented alternative embodiment,
sensor body 74 can be mounted on inner ring 84, whereas
encoder washer 9 is mounted on outer ring 82.

The technical features of the embodiments and variant
listed here-above can be combined in any technically feasible
configuration.

The invention claimed is:
1. A temporary support member for a sensor unit of a
bearing assembly, the support member comprising:

a first part for accommodating at least a part of a sensor
body of the sensor unit;

a second part for accommodating, in a coiled configura-
tion, a cable connected to the sensor body, and

a third part for accommodating a connector mounted at a
free end of the cable,
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wherein the third part is defined by several arms distributed

around a central axis of the support member.

2. The temporary support member according to claim 1,
further comprising a lug for shaping the cable between the
sensor body and the second part.

3. The temporary support member according to claim 2,
wherein the second part is circular and the lug extends along
a direction which is globally radial with respect to a central
axis of the second part.

4. The temporary support member according to claim 1,
wherein the first part and the second part are circular and
centered on a common axis.

5. The temporary support member according to claim 4,
wherein, along the common axis, the second part is located
between the first and third parts.

6. The temporary support member according to claim 1,
wherein the first, second and third parts are made in a single
piece of synthetic material.

7. The temporary support member according to claim 1,
further comprising an adaptor for holding the connector in
position within the third part.

8. The temporary support member according to claim 1,

wherein the second part is cylindrical and has a first diam-

eter,

wherein the first part comprises an annular wall extending

from the second part and a cylindrical wall extending
from an outer periphery of the annular wall in a direction
away from the second part, and

wherein the third part comprises a wall having a circular

periphery and a diameter greater than the first diameter,
the annular wall of the first part and the cylindrical second

part and the wall of the third part defining a channel for

guiding the cable connected to the sensor body.

9. A temporary support member for a sensor unit of a
bearing assembly, the support member comprising:

a first part for accommodating at least a part of a sensor

body of the sensor unit;

a second part for accommodating, in a coiled configura-

tion, a cable connected to the sensor body,

a third part for accommodating a connector mounted at a

free end of the cable, and

alug for shaping the cable between the sensor body and the

second part,

wherein the second part is circular and the lug extends

along a direction which is globally radial with respect to
a central axis of the second part, and

wherein the lug has a radially outer concave portion for

accommodating a part of the cable.

10. The temporary support member according to claim 9,
wherein the lug extends radially, with respect to a central axis
of'the second part, outwardly as compared to the first, second
and third parts.

11. The temporary support member according to claim 9,
wherein the third part extends radially, with respect to a
central axis of the second part, outwardly as compared to the
Iug.

12. The temporary support member according to claim 9,
wherein the third part is defined by several arms distributed
around a central axis of the support member.

13. The temporary support member according to claim 12,
wherein the arms are each provided with a concave portion for
accommodating at least one portion of a bearing or a sensor
body.

14. A sensing sub-assembly comprising:

a sensor unit with a sensor body,

a cable connected to the sensor body and

a connector mounted at a free end of the cable, wherein
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the sensing sub-assembly also includes the temporary sup-

port member according to claim 9,
and wherein

the sensor body is received within a first volume of the first
part of the temporary support member, the cable is
wound in a second volume of the second part of the
temporary support member and the connector is
received within a third volume of the third part of the
temporary support member.

15. A bearing assembly comprising:

a bearing having a rotating ring,

a non-rotating ring, and

an encoder washer mounted on the rotating ring, wherein

the bearing assembly includes the sensing sub-assembly

according to claim 14, and

wherein the sensor body is received within a first volume of

the first part of the temporary support member, the cable
is wound in a second volume of the second part of the
temporary support member and the connector is
received within a third volume of the third part of the
temporary support member.

16. The temporary support member according to claim 9,

wherein the second part is cylindrical and has a first diam-

eter,

wherein the first part comprises an annular wall extending

from the second part and a cylindrical wall extending
from an outer periphery of the annular wall in a direction
away from the second part, and

wherein the third part comprises a wall having a circular

periphery and a diameter greater than the first diameter,
the annular wall of the first part and the cylindrical second

part and the wall of the third part defining a channel for

guiding the cable connected to the sensor body.

17. The temporary support member according to claim 16,
wherein the lug projects from the cylindrical wall of the first
part.

18. A sensing sub-assembly comprising:

a sensor unit with a sensor body,

a cable connected to the sensor body and

a connector mounted at a free end of the cable, wherein

the sensing sub-assembly also includes a temporary sup-

port member comprising

a first part for accommodating at least a part of a sensor
body of the sensor unit;

a second part for accommodating, in a coiled configu-
ration, a cable connected to the sensor body, and

a third part for accommodating a connector mounted at
afree end ofthe cable, wherein the third part is defined
by several arms distributed around a central axis of the
support member, and wherein

the sensor body is received within a first volume of the first

part of the temporary support member, the cable is
wound in a second volume of the second part of the
temporary support member and the connector is
received within a third volume of the third part of the
temporary support member.

19. The sensing sub-assembly according to claim 18,
wherein the first volume has a shape substantially comple-
mentary to the shape of the sensor body.

20. A bearing assembly comprising:

a bearing having a rotating ring,

a non-rotating ring, and

an encoder washer mounted on the rotating ring, wherein

the bearing assembly includes a sensing sub-assembly

mounted on the non-rotating ring and having;
a sensor unit with a sensor body,
a cable connected to the sensor body and
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a connector mounted at a free end of the cable, wherein
the sensing sub-assembly also includes a temporary sup-
port member comprising
a first part for accommodating at least a part of a sensor
body of the sensor unit;
a second part for accommodating, in a coiled configu-
ration, the cable connected to the sensor body, and
a third part for accommodating a connector mounted at
afree end ofthe cable, wherein the third part is defined
by several arms distributed around a central axis of the
support member, and wherein
the sensor body is received within a first volume of the first
part of the temporary support member, the cable is
wound in a second volume of the second part of the
temporary support member and the connector is
received within a third volume of the third part of the
temporary support member.

#* #* #* #* #*
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